Lactobacillus rhamnosus GG and Lactobacillus casei suppress Escherichia coli-induced chemokine expression in intestinal epithelial cells.
Recently, some strains of lactic acid bacteria (LAB) have been reported to prevent the development of atopic dermatitis and to improve allergic symptoms, especially in young children. However, the mechanisms involved in these effects are not fully understood. Intestinal microbiota play critical roles in the development of host immune development and are recognized and regulated by the host through intestinal epithelial cells (IECs). We thus hypothesized that LAB influence the host immune system through the activation of IECs. To begin testing this hypothesis, chemokine expression in IECs exposed to intestinal bacteria was investigated. Caco-2 cell monolayers were stimulated with different concentrations of various live or heat-killed intestinal bacteria or bacterial components for up to 3 h. Changes in the gene expressions of various chemokines were measured using quantitative real-time PCR. The expressions of CCL20, CXCL8, CXCL10 and CX3CL1 were strongly induced by nonpathogenic Escherichia coli in a dose-dependent manner and were partially induced by some commensal LAB. In contrast, Lactobacillus rhamnosus GG (LGG) and Lactobacillus casei did not induce these chemokine expressions. In addition, LGG significantly suppressed the expressions of CCL20 and CXCL10 induced by E. coli, peptidoglycan or flagellin when cultured simultaneously. LGG and L. casei markedly suppressed E. coli-induced chemokine expression, presumably through the suppression of the Toll-like receptor-mediated signal transduction pathway, at least in part. The clinical importance of this suppressive effect and the mechanisms involved require further investigation; however, such effects can be used as a marker to identify clinically useful LAB.